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(54) CMOS IMAGE SENSOR 
AND METHOD OF 
MANUFACTURING THE SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a CMOS image sensor 
which can be manufactured easily 
and can reduced in manufacturing 
cost while increased in sensitivity 
characteristic of a photodiode and 
in operational characteristic of a 
CMOS transistor. 

SOLUTION: The CMOS image 
sensor comprises a photodiode 10 
whose detecting face is covered by 
a multilayer antireflection film 20 
made by depositing at least two 
types of insulation films 20A, 20B 
having different refractive indices: 
and at least one MOS transistor 
which comprises a silicide layer 32 
formed on the surface of diffusion 
layers 30A, 30B, each of which 
consists of a source region and a 
drain region, and which is 
electrically connected to the 
photodiode 10. Both the photodiode 
10 and the MOS transistors are 
provided on the same substrate 50. 
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(54) ISmv&m CMOS-Y^— 5>fe>U-RWE-©«Jft*tt 
(57) [KM] 

[HUH] 7* KO«J[*ttiCMOsa h 

^jSl2 0A. 2 0 B LT45#«S»8SJtll 2 0 

-fix y — ^«H«Rt/ K u-f ^ffi«c t ftSffiSfcJB 3 0 A, 
3 0BW$IiI^yt^Kl3 2^tt, -7*Y*?<<~* 

3 0 4r Sr*ilX4R5 0 ±Clffii;LTV^ 0 
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^■n^tt y - * m*RR i/kw >m& tttz %mm <v$t 

ffiioy -^4 KJB«:*U SuIB^^- h^^"- Ki«ft 
WK:gHBc£*bT^5 1J^±COMOS h^y^^i^r* 
a*tt±te«A"CV^«r tt»itt5CMOS>f>- 

MEMO S h 5 * o*I«r4t?*«l^, #/IK#t 
RjfcBt i a J: 5 I- 2 a*& JiOfeJUKfeM-*-* xa 

y^^oy-^WW KM Sr 
MIB^^ h^V;*— K<0S*Hfc:«rE*«R 

*tr«*fc, KJf*r»*i-Sfc»Oi*ilt*A* 

SjEiR&aT*SlC^i«iBk^&JRS*»*i-«>XSi: £ 
{i^TV>5 r i Sr»ti:t5CMOS^^-^tyt0 

[0 0 0 1 ] 

£MOS h 9 V^^^*ISft±MifcCMO S-T 
[0 0 0 2] 

ffitifi: LT, CCD (charge coupled device) 
^btbtl^o :©CCDIi 7i-F^^F7l/ 

^^<b^if «7 7 p fcifc c mo s * - s^-fe >-u-a*H 

[0 0 0 3] -t LT N 7* hV^^r— Kt'4i:/clf^ 
lT£-<< s ffllAtfWBI 2000-3144 9^«t^ 

fi, attcMosfflh9>'^*©i«ai«a:»«*i-^ 

1M KBlt T i ^C o *(OKIB^JR tSii <7Mb^ 
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[0 0 0 4] 

[*H*»»LJ:5fct«IHI] L*»bft3ftSfe, «*o 
(S*B) "CA»**Rltt8 I it i 9M*ftTL 

[0 0 0 5 ] CMOS'O-^tytirfcv^MO 
S hv^^^^Oftf^Wrttftlfti^^Sfcft^tt, ±E 

[0 0 0 6 ] *J8Wtt, JbELfcBMjfcfcfc*T*£i^ 

fct><E>T% 7^- h^Vi--TOiig#tt^MOS h7^ 

rt*@«j4: 1-5. 

[0 0 0 7 ] 

«ftftte«tt*ixTV*a 1 Sk±<DMO S F7V^^ 

[0008] ^pjocMOS^^-^tyt^liil* 

ifcfi. 7th^t-Ki:MOS h7y^^^ii 
fc*ilS«(Cj6^T, »E7* h^*-Ki:«tEMO 

40 ^JBRWKJhDtSr^^-^v^U, iff IS MO S h7>^ 

<*ii\ MIE^^- ■ K0>*#ffifc:i»E*JiRltl» 

E#SS#tKihRo*ffiSr-&tf€ittc*c:. ->yt^ KJB«r 
»j*i-*fc«><o*iiK^A«JBS:?BJ*i"SXafc, mTlEf^ 
i»jftA«JB«r*tr«E*aa**:J»«aLT, tuiE&ifc 
JicoSiB^^y if-r Kl^rMt^Iiis fltjfB^M^ 
t*R*OiWljil*«it»*t5Hlk £fitx.TV>£ 

50 [0 0 0 9] 
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X, il^#§ltMt6o Elite, «P^CMO 

<d ¥?±/uft(Dy * ytf-iir— Kioi cmo sm 

lsi?*?(D — gji^^-TnMMO S (J^TTMOSFE 
Tj tP»Et-S) 3 0©(ri*l»Htf*SftTV^ 8 ft 

^5pImos^M^, :tie^ftCMOS 

^Id^LTf*, 2(D-$f5^ii^:n 
T, MOSFETtltft ^Jx.^^^ h^^^-— K 1 

£y -fe* LO^^iiHIBM^n^o X> *^^co 

rCMOS^^-^iryfj fcl&V^T, 7th^^- 
Kid te^-f L fc n S!/ pih7^^C * 
*x5i5*«:ft<* tr^-fe^J2i^J:5ft«MBSr*fc-ti-* 

waot F7>^^*i ■ frit <Di> 

[ooio] hi tc^^t, *>y =3 v^fcfts*aiS4E 
/us 2tePffl<BffitfctB#a»fcft "9 , *<D*iz7* btrj 

K10 tMO S F ET 3 O^aSttMStlS, 

tNlttftilOBi, NlfetilOB(DSIl:W 
*nfcPffllt*Jll 0A^b«**tt. *1«>&*:7* h 
KflliftirftoT^a. -^LTs ^h^V;*— 
KlO©S*ffl (P^SIlOAOM) <b^(0^i2 

*n-e*tJB»f*c5»ft* 2a«oi6»Bt2 o 

A, 2 0 B*3SEf-aJiLTftS#mKltBSJtBt2 OT 
[0011] r <7>#JUxStBSJJ:Bitt\ iS#r^<0^ft5 2 

Rfc* KHAAJRJI2:MSMBtiJkK2 0^sa:«r£i: 
fti^<t 5^i"S^»-CfcSo r(D±5ft*6»Wt LT 
tt, = >K^bBt*oB?fklllt 2 0 A^, isV^f&ik 

o«fia^«F^*jpfittft< % AftHDnstn^m^x*) . sit 

[0012] — MOSFET30 ^^ft-t'ft y — * 
«*XWKu>f>flHJc4:ft5 (ni) tfl3 0A, 3 
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0B(iPi«>x;U5 2rtHM^iltl^ 0 #iS1»:Jf 3 
OA, 3 0B^t***bfcPffl«>ic/U5 2©**BB»Cf4V 

y =t>mtm (S102?) a>?>ft6^— hi«3 e 

OA' N 3 0 B 7 frftoTl^T, V^t^^LDD (Ligh 
tly Doped Drain-source) 1#ig£rftL, h7>*^^W 

[0013] ^Lt, fct&JI 3 0 A, 30B, &t>^- 
M®3 0 C<DigZffi\ZteT i v-y f--r K (T i S i X) 

2 tt, T i o «(£>ift BLfSAJR £ S i £ (Oit^mXh 

OA, 3 OB^- MS3 OCi^yW K/f3 2£ 

tev-y-y-^r KJB36s«***t"cw^ftv^ 

[0014] ±15 L/C 7^- h^^"— K 1 0 iMO S F 
ET 3 0©BlCfctt5 Pl!>x/l/5 2 OgBCH 

M13 0A, 30B, ^-Mi3 0C±(7)yyt^ 
K*3 2^*B*Ctt. *l<7>Sra»fi*K7 2. MI 2 

t^SPfl*6»J» 7 4asjiE#fflS £*lt^£ 0 S2(^iraj6 
gtlgt 7 4 (OTffiffl (JS 1 ©/■M*6»Bt 7 2t (Dttfaffi 

AliBi£|6 2, 6 4#S#>iA£n, #A 1 6 2, 6 
4 fi-ttl-etttSSfcS 3 0 A, 3 0B^)±i:M$^T^ 
«>o ^tt, tl:ffi3 0A, 3 0 B £#A 1 I5IS6 2, 
6 4 ^^m^^^^^^^^tt^^^V^^ 

^60, 6 o*s»i oJlBJ»»Bt7 2*jriibT»riiS 
ftUFBiJ'SrBfev^fc.as 2 (Ofiral^K 7 4 ^^Si^te, A l 
[0 0 15] ^lt, «0^(7)CMOS-f^-^tyt 

T N 7* Y?4*— K^>«ft4*ttSrlp]±i-Sw 
^> 0 X, MOS h^^v 1 ^^ (MOSFET3 0 «0 
*5V^ry-^««Xt/Ku^>'«B«4:ftSt2:1RJ■ (J: 9 
»^L<te, ^^l:^Mi) w*ffil:^yf>f KJB 
Sr^LTl^^>T% »ffii«(OiRi±, »fP«JE©fi»* s 
E)ibtL^o ^ bi^, ^SS*rBSihBl2 0fi*6»Bi^fe« 
5(7 fiRSixSOt?, ^Dt^ KSJ£wKl:7t h^t-K 
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[00 16] Hi l^^ltCMOS^ * — vH? V 

f l o o cqSSII©! l ^UMlCo^t , igi 

[0017] sf, 3>^btts*a**5 o±i^ 

*J0 ^§AU PS#3^V5 2Sr»J*i-S (1] 2 

(i) ) o pm^^s 2<Dm^m^^>v ^> 

httibBlfflO^y a^lMkBI (S i O 2*£) A3 6 A£ 

(B2 (2) ) o Ucjc m^r^j^yr^^ 
y 3^i/-f7 = -;H:J: !9 , 

fcj; 9^^^^^ — >5 0 OSrMtS (H3 2 
(3) ) o tit, x.yfy^|:J;9-77^^7-V5 

S3 6AS:I**U MS3 0 CM^OTII:^ 
^-HMW3 6«r»*tS (H2 (4) ) 0 
[0 0 18] Sil, 2l^JT*fi^gffi»^^ 

3 OA' , 3 0B' (i3 (5) ) „ tl 

-77^/^-y5 10^iiL, Pl9i;U5 2rt 

$ — >s 2 o ^7t h y y ?=7-7a \z± ymtfL-tz m 

3 (6) ) o ^LT, OTitfi-Y tviiAlcJ: 9 NS^F« 
ft »ny$) Sr»AlTNSlt»110Bt»dllfc 
Piffi«3 (y^*) ^SAU NiMllOB 
o±i:PHfi*fli OA^Mt^c 

[0019] #^T% f->T K?*- /H^S i O 2^£> 

b*5->y =>^8ftBi3 4 A*r^»»c*a-rs (H 3 

(7) ) 0 ^LT, Wx.tf-Y*>«<D K7>fxyfy^ 
^<t«9, *B5<OS/y 3^113 4 ASrRiU ^ 
9 0 Cfiffll^t^ K*a— ^ 

3 4,3 4S:^t5 (El 3 (8) ) . 

[0 0 2 0] £ h\^, 7th^t-Kl0M'>y= ] 
>StfbR7 0SrI5v^^/^- >5 3 h V V 

««»tfK^>g«3 0A, 3 0B^M« (El 4 
(9) ) o i^-f — ^3 4, 3 4tf-rx? 

i*5^ -t<OitT^tt(B:»«a;»««3 OA' , 3 

OB' 
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a 

[0 0 2 1 ] Sfcfc* 7*h^*-KlO (PM 
Si OA) £MOSFET30 ( V — *1HJ&Rl* K W 
>1?iif£3 0A. 3 OB, y-hli3 0C) 

trtMfci^ *tt*ixBMfcil, l«^b4SI6ii2 0 

A, 2 OB*2SCS^«JlLTttS*JiRlt8&Jt«2 0* 

»j*u g>mfcfttffi±m2 o±\z7* h y y/77-fi: 

J;i9-7^^/^-y5 4 0^Mt5 (H4 (1 

0) ) o 

[0 0 2 2] ^rLT, 7* h^*— Kl 0<7>g:ft®£ 
70 45PS»»I 1 0 A«)*ffii:-tW«5a«*^©**Ji 

2 0^x^fy^f^ (B4 (1 1) ) o 

[0023] m^. &mfrm)5±m2 o. y-^^s. 
tfKK^aoA, 3 0B, tmcy-hSffi3 0 
C(0«ffiSr£i*€H«fc:, ^Jf-< Kl*r»itt5fcft© 
T i o«0jC)H£&JRJI 3 2 A«r»rii1-* (H4 

(i 2) ) c -t it, ^oMi^^ftcfitt, y 

-^WatfKW >iW*3 0 A, 3 0B, ttfW- 

Mg3 o c<omm<D^v ^^tmm&&mm 3 2 At 

20 Sr^J&i^iirTv'y ^-f Kg 3 2 ZMfR-TZ (15 (1 
3) ) o *KlC^>ffi»^&JRJi 3 2 ASr»*i" 

5 (B5 (14) ) , 

[0 0 2 4] Scfc:. ^JiSAtKlhJK 2 0 . ttl 3 o 
A, 3 OB. tr— MS3 0 C <Z>ftS*-&irtgttcU:, fg 

1 <?5Sra*6»R7 2 S:?gJ5KU, *£««3 0 A. 3 0 B £ 
ilt5A 1 Ifli§S6 2. 6 4 ^S^l:gHt6t^ 

^6 0, 6 0eMt^o h7°7^6 
0, 6 0 5 J: 5 ^ LT* 1 <0«BJ6i»Bl7 2<Z> 

30 ±(c, ttiftty-7«sxvKWy«iift5A l 
iBjK6 2, 6 4^^yxtf^^ 0 ^^ y v^^j: 

(B5 (15)). -t LTx mi 0»BMft»Bl7 2CD_h 
fcfK2 0JBmift«IH7 4*r»JBLfc«. 7*h^t- 
Kl 0^g*Bfc*-6»»Sr»VNyi:*2^«rpn»»Bt7 
4 0>*Bfc, W*.fi^^y*y ^^J-«t9A 1**1*7 

6«r*j*u CMOs-fy-^yf ^iigf^, (i5 

(16) ) 0 **5 % JifE#XS^*3V^Ttt, NiOMO 
SFET3 0^)S!)|lS^»lt^, t^WPitO 
MO S FETi -5 V^fift&CO CMO S §2 h7y^^©S 

So 

[0 0 2 5] ^OCMOS^^-ytyfl 0 0 12 

IS^o^T, iaH6-ia9Sr#RUTRWi-S. 

[0 0 2 6 ] 4i\ El 2 iHfiilCLT, ^iiffi£5 0_h 
Id^- Mg3 0 CSOT^TII^- hg£ft:J5S3 6 Sr 
(BB6 (l) - (4) ) , fcfc, {&»Affi1RS!tt 

30A' % 30B' 4Mt5 (17 (5) ) 0 
[0 0 2 7] ^l^7^N7-y5 10^U 

50 a, y-MS3ocm^{:ii\ -tn-eny- 
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W>i«3 0A, 3 0BSrMt5 (0 7 (6) ) o 
[0 0 2 8] &t£, -77^/^-y5 2 0 SrBfc*U P 

a a/i^ 5 2p^t'^^ Kfcfcstt^o^artH 

« Sr^AtTNiiSfl 1 0 B«:»J«L*: 

m> pm^mvo (v>m ^iAt, N^fct^iiioB 

^:Pi«iiOA^«« (H7 (7) ) . £ 
fcfc, (PlKtllOA) <tM 

osfet3o (y—^m^HRrjv^^^m^3 0A, 

3 OB. ^Mi3 0C) 09*®*^?*®**^ Ztl 
?tlWtfcm* l«^b^6f6I!2 0A, 20B^ 

»RjtBl2 o±(i7^-hy y^77^(cj: 9-7*^/^ 

-y5 4 0«t5 (0 7 (8) ) o 

[0 0 2 9] ^LT, 7th^^KlO^Ii: 
ft£ P^&ifcJI 1 0 AO^® ir-^co/g]iZ3^ii^^(0^^/l 
RlrtfiifcHt 2 0 *» U ■e^ftfi,^«B*^#JBR*tB6JtK 
2 0^7f>^t5 (0 8 (9) ) o # 

s^ttKihfli 2 o t v mM 3 o c comm 

ftii3 4A^Wt^) (118 (10) ) c -t LT> 0j| 

ttt3 0CflHCf-< K9t-^3 4 % 3 4«« 
(B8 (1 1) ) o 

[0 0 3 0] #«R*tE&ltBI 2 o, y — 

tfK^y««3 0A, 3 0B, Ml:^-fHl3 0 

Ti^Co^SiMii3 2AWt^ (18 

(1 2) ) 0 -t It, 15 iRI«tt7D — ^± 9, CM 
OS-f ^-v?-fe>*SrKJfii"5 (09 (1 3) - (1 
6) ) . 

[0 0 3 1 ] ^<D£ o \C *»«OCMOS^>-y-fe 

^if^S!i3t*ffi^*3v>rtt, mo s h7>y^^ (mo 
SFET30?) <^St»JI<o*ffi^^y*-Y KSJS«r^ 
(05 (1 3) , 09 (1 3) (D-XM) > tfi 
»tt<7>#BR#tBSitIR2 0 8*5:7* rf— K l 0 co 

[0 0 3 2] X, f2 (OKat^ffiT'fi. MO S h7^^ 
(0 8 (li) oxm) , »6»tt<0#JiRltBSihBl2 0 
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[0 0 3 3] *3B9Jtt, »±*^fc**»«fcR*3ix 
tf^ 7 ^ h^t- K^CMOSS h7>^^^Ml 

4 Or— K&P I Nli Ltt)<tv\ 
[0 0 3 4] 

£JLLK9JLfcJ: «§^(Z)CMOS 

l**S:{g;< IT, h^rf— K^«««ptt*r|pj±"r 
^ mos h7>'> ; ^^^:^v^ty- 

km ft*itiftJi^*ffi^->y u->r 

[0 0 3 5] X. *iWWCMOS^^-^t^S 

iJ-SrSS*^ ^offia* h-CSSrc#S 0 o^t), MO 

5 h 7 > v^^ ^ ^i£»I^ffii: •> y KSJSSr^i: 

[0036] X, MOS h7>^^Oy- hefiifc-tf- 
com -y ^< y * <^jK»d^ CZ><D& Klh-f 5 ^ * ^ i ft 

[0 1 ] «0^^CMOS^ i^ir >^<7)tS^:§r^ 

[0 2] **K^CMO s>f ^-feVi^OKit^ffi 

[0 3] 0 2 t^jt< IIBrSitfcSo 

[04] 0 3(ciS< XSWrffiH-efcSo 

[0 5] I4CK Ii»BHt*5. 

[0 6 ] *}8?8^ CMO S ^ - y t<Z)S 2 OS 

5^7 [0 7] 0 6 tw^< XSKfrSlT-fe^o 
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